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ABSTRACT 

During April, May, June, and July of 1986, the Alaska Department of Fish and 
Game conducted a survey of red king crab, Para 7 i  thodes camtschat ica, and 
Dungeness crab, Cancer magister, in ' s e l e c t  areas' of the Kodiak Management 
Dis t r ic t .  The survey was designed t o  ascertain the incidental catch and 
condition of king crab captured in Dungeness pots and t o  observe the shell 
condition of Dungeness crab. The Department's crab research s ta f f  was 
part icular ly interested in defining the molting season for  male Dungeness 
crab. This report documents the survey, presents resul t s  and discusses 
possible imp1 ications of the findings.. 

The survey employed two vessels, the F/V ANNA D and the Department's research 
vessel RESOLUTION. The combined pot 1 i f t s  for  both vessels was 782; producing 
3,032 Dungeness crab, 437 king crab, and 141 Tanner crab, Chionoecetes 
bairdi .  

We observed high percentages of sof t  male Dungeness crabs in specif ic  areas 
of the survey. I t  was also noted that  health and shell condition of king crab 
was generally good and that  for every three legal male Dungeness captured, 
one king crab was captured. 

K E Y  WORDS; Softshell , Para7 i  thodes camtschat ica,  Cancer magister, mol t 
(ecdysi s )  , survey, she1 1 condition. 



INTRODUCTION 

The Alaska Department of Fish and Game (ADF&G) conducted a one time research 
survey of Dungeness crab, Cancer magister, areas around Kodiak Island from 
April t o  July 1986. Research focused on th.e incidental catch of king crab, 
Paralithodes camtschatica, in Dungeness pots and the shell condition of the 
Dungeness crab encountered. 

The Kodiak Island Dungeness fishery begins 1 May and 15 June in the northern 
and southern portions of the fishing grounds, respectively. Late spring and 
early summer have been identified as the molting and mating period for  female 
king crab, Powel 1 and Ni ckerson (1984). The molting period for ma1 e Dungeness 
in the Kodiak area i s  undefined, however, in Southeast Alaska i t  has been 
determined t o  be predominately 1 a te  spring and early summer, Koeneman (1984). 

This survey was not designed t o  produce a population estimate b u t  t o  assess 
the condition of king and Dungeness crabs during l a t e  spring and early 
summer. There i s  a question as to  whether the incidental catch of poor shell 
condition king crabs caused s ignif icant  mortali t ies to  t h i s  species which are 
a t  dangerously 1 ow popul a t  i on 1 eve1 s .  Poor she1 1 condition Dungeness crabs 
are also of concern t o  managers in preventing resource wastage. Special terms 
and the i r  def ini t ions used in th i s  report are l i s t ed  in Table 1. 

MATERIALS AND METHODS 

The survey areas were selected by examining the grounds that  have been fished 
commercially by Dungeness crab fishermen (Figure 1) in the spring of the past 
three years (1983-1985). This data was obtained through the Department's 
skipper interview program. 

The location of each research s t r ing of pots fished was recorded in loran C 
by the skipper on a wheelhouse data log (Appendix Table 1 ) .  Other information 
recorded on the wheel house log included number of pots fished, date se t  and 
picked, number of days soak, depth of the f i r s t  and l a s t  pot in the s t r ing  in 
meters, and the depth range of the s t r ing  of pots in meters (Appendix Table 
1 ) .  

The large area surveyed required two vessels in order t o  f inish in a timely 
manner. The 13.4 meter fishing vessel ANNA D fished the East and Northeast 
areas (Figure 1 and Appendix Figures 1-7) with 126 commercial-style Dungeness 
c rab  pots baited a1 ternately with chopped squid (Order Teuthoidea) or who1 e 
cracked butter clams, Saxidomus giganteus. A 24.6-meter research vessel, 
RESOLUTION, was used t o  f ish the West side area of Kodiak Island (Figure 1 
and Appendix Figures 8-11). The RESOLUTION fished 79 commerci a1 -sty1 e 
Dungeness pots baited with chopped squid exclusively. 

Crab pots were soaked 6 t o  41 days before being l i f t e d .  Soak times varied due 
t o  l og i s t i c s ,  weather, and obligations of the commercially chartered fishing 
vessel. 



Table 1.  Definition of terms. 

- - 

Durometer - 

New sof t  - 

New she1 1 - 

Old shell - 

Verv old shel 1 - 

Leclal s ize - 

Str ins  of ~ o t s  - 

Mol t inq  - 

Soak time - 

A spring driven device used t o  measure the re la t ive  shell 
hardness of a crab in i t s  intermolt period. 

The sternal surface flexes considerably when moderate 
pressure i s  applied. 

The sternal surface inflexible when moderate pressure i s 
applied, carapace and appendages clean of epifauna and 
void of excessive wear. 

The sternal surface i nfl exi bl  e when moderate pressure i s  
applied, carapace and appendages with epifauna present, 
scars and abrasions present on sternal surface and 
appendages. 

The sternal surface inf lexible  when moderate pressure i s 
appl ied, carapace and appendages heavily encrusted with 
epifauna, scars and abrasions present, dactyli worn, 
obvious skip molt. 

165 mm inside the 10th anterolateral spines for  male 
Dungeness crab. 178 mm including the anterolateral  spines 
for  male king crab. 140 mm including the anterolateral  
spines for  male Tanner crab. 

A continuous l ine  of individual crab pots spaced a given 
distance apart from each other. 

The process of shedding an exoskeleton in order for  a 
crustacean to  obtain a larger s ize,  also ecdysis. 

The time between set t ing and picking the survey pots. 



Alaska Peninsula . ' 

7 , 1 8  

5 . 6 , 1 6 , 1 7  

F i g u r e  1. General  r e s e a r c h  a rea  f o r  1986 Kod iak  king/Dungeness su rvey .  
(Numbers denote  a d d i t i o n a l  append ix  f i g u r e s  showing en1 argements 
o f  a reas i d e n t i f i e d  by ar rows. )  



After the general areas to  be fished were determined by the Department, i t  
was l e f t  t o  the skipper t o  s e t  the pots where he believed Dungeness crabs 
would be caught. The intent incorporated into the survey 'design was t o  
simulate a commercial fishing operation during t h i s  time period t o  be sure 
o u r  crab numbers and composition would be similar . t o  t he i r s .  Much of o u r  
fishing gear was fished adjacent t o  or within the geographic range of 
commercial Dungeness pots tha t  were already set  and fishing the area. Aerial 
surveys were flown over the study area a f t e r  research fishing was completed 
t o  map the concentration of commercial fishing gear and t o  document the 
spatial  re1 ationship of the survey s t r ings and commerci a1 gear (Appendix 
Figures 12-22). These aerial  surveys were flown t o  counter any public concern 
tha t  our survey did n o t  cover commerci a1 ly important and his tor ical  ly 
important Dungeness crab habitat .  

Data recorded on crabs captured included species, sex, shel 1 age or shell 
condition (Table I ) ,  carapace width or length, shel 1 hardness ( fo r  male 
Dungeness) , female egg clutch s ize ,  comments and types of ba i t .  

Shell hardness readings were made with a Dungeness crab durometer which 
records hardness of the sternal surface of the crab in a scale of 0-100 
durometers (Table 1 ) .  Shell age was recorded in categories of new s o f t ,  new, 
old, and very old developed over time by the author and comparisons with the 
State  of Washington's shell hardness c r i t e r i a  (Table 1 ) .  These shell age 
categories are basically the way i t  i s  done in Kodiak b u t  may vary region t o  
region. 

RESULTS 

A total  of 782 pot l i f t s  were made on the survey. Total crabs captured were: 
3,031 Dungeness crab, 437 king crab, and 141 Tanner crab (Chionoecetes 
bairdi). The majority of king crab captured were hard-shells with the 
exception of Kizhuyak Bay 2 ,  where 10 of the 12 adult females were sof t  
(Table 2 ) .  A r a t io  of 3: l  legal-s ize male Dungeness t o  a l l  king crab occurred 
in the pots l i f t e d .  The af fec ts  of handling and possible attendant mortality 
of these crab was n o t  determined. 

The Tanner crabs were also in hardshell condition throughout most of the 
survey with only 12 soft  male Tanner crab encountered o u t  of 138 caught. 

Dungeness crabs were found in the softshell  condition in many areas of the 
survey and in high percentages i n  some str ings (Table 3 ) .  Softshell abundance 
i s  considered high in Washington s t a t e  by the Washington Department of 
Fisheries i f  in excess of 20% (S. Barry, pers, comm., Washington Department 
of Fisheries, Montesano, Washington). The softshell  percentages in Tab1 e 3 
were computed by adding the sublegal and legal males from Table 2 for  each 
s t r ing  and dividing into the total  number of sublegal and legal male 
sof t she l l s  from the same table .  Female Dungeness crabs were n o t  sof t  during 
the survey period as they are thought t o  molt and mate in the l a t e  summer and 
f a l l .  

I t  was determined from the survey resu l t s  that  May, June, and early July were 
months when s ignif icant  numbers of male Dungeness crab molt. Dockside 
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Table 3. Percent softshell  male Dungeness crab by area from the 1986 Kodiak 
king/Dungeness crab survey. 

Sanple Total Percent 
h a  Date Catch Softshell 

Sample Total Percent 
Rrea Date Catch Softshell 

Ugak Bay, S. W. h 5/18 14 36% bak Bay, 1 5/15 114 5% 

Hidden Basin 5118 28 15% Uyak LY, 2 5/14 38 13% 

Saltwy Cove 5/18 60 47% Uyak Bay, 3 5/14 22 9% 

Portage Bay 51 18 9 11% Uyak Bay, 4 5/15 4 0% 

Pasigshak Bay 5/18 17 0% hton Larsen Bay 61 5 11 271 

Fossil Beach 51 18 12 8% Sharatin Bay, 1 6/5 17 la%, 

Sacramento 5/18 21 43% Sharatin Bay, 2 6/5 8 62% 

Kalsin Bay 5/20 22 5% Kithuyak Bay, 1 615 15 482 

Middle Bay, 1 5/20 38 34% Kizhuyak by, 2 6/5 59 52% 

Middle Bay, 2 5/20 12 75% Kiliuda Bay, 1 61 19 287 18% 

Wwem Bay 5/20 11 27% Kiliuda Bay, 2 6/19 446 16% 

Buskin 5/20 13 15% Tanqinak Fhchorage 6/19 14 7% 

Uganik Bay, N.E. Fhr 4/23 0 0% Do9 Bay 6/19 12 17% 

UganikBay,&Flrr 4/23 4 25% Shearnater Bay 6/19 26 0% 

Uganik Bay, S. h 4/23 2 0% Santa Flavia Bay 6/18 3 33% 

Spiridon Bay 5/22 8 BL Boulder Bay 6/18 44 25% 

Zachar Bay, 1 5/22 40 48% Terror Bay, 1 713 91 

Zachar Bay, 2 5/22 57 49% Terror Bay, 2 713 59 * 
Terror Bay, 3 713 2 t 

t Term Bay shell conditions not recorded 



sampling and skipper interview data from the commercial f ishery of the same 
year verified t h i s  and extended t h i s  period into l a t e  August. 

The greatest  catches of Dungeness crab by s t r ing of pots occurred in Kiliuda 
Bays 1 and 2 (Tab1 e  2 ) .  The greatest  catch of king crab occurred in Terror 
Bay (Table 2): Tanner crabs were found sporadically throughout the survey 
with Womens Bay having the highest concentration. 

The crab catches in Table 2 (catch by area) and Appendix w able' 2 (catch by 
pot) were n o t  adjusted t o  a  standard soak. King crab catches by area are 
summarized in Table 4 which 1 i s t s  the s t r ing  of pots where king crab were 
found. Table 2 and Appendix Table 2 also 1 i s t  the king crab catches by area 
and p o t  respectively,  and are organized by sex. 

Dungeness crabs actually molted in o u r  pots in the time between set t ing and 
picking the gear. When i t  was possible t o  positively identify the shed 
exoskeleton with the newly molted crab we obtained g r o w t h  per molt 
information. Table 5 l i s t s  growth data for  10 such individuals. 

Carapace width and length frequency histograms were generated for  a l l  male 
Dungeness, Tanner, and king crab captured respectively, Figures 2-4. Carapace 
width or length frequency histograms for  a l l  three crab species were 
generated by research fishing sections, i . e . ,  East, Northeast, and West Sides 
(Figures 5-19). Female Tanner crabs occurred so infrequently that  width 
frequency graphs were not made. 

DISCUSSION 

Based on the resu l t s  of t h i s  survey i t  appears t h a t  during May, June, and , 

July substantial numbers of softshell  male Dungeness occur and will be 
subject t o  handling i f  a  commercial f ishery i s  opened. Estimates of handling 
mortality of large softshell  male Dungeness crabs have been made by the 
Washington Department of Fisheries. Results indicate a  20 t o  40% mortality 
ra te  due t o  handling (Barry 1984). 

We expected large adult female king crab to  s t i l l  be sof t  in May, b u t  we 
caught primarily the smaller females which molted ea r l i e r  in the year. Only 
13% of the 76 adult female king crabs captured were so f t .  

When col 1  ecting softshell  Dungeness crabs for  a  she1 1 hardness study, we 
noticed that  the sof tshel ls  had to  be isolated from the other crabs or they 
would be devoured. This cannibalism has also been observed in other studies,  
Gotshall (1977) and Waldron (1958). 

The alternated bai ts  of squid and butter clams on the ANNA D survey turned 
o u t  t o  be an interesting observation in bait  preference for Dungeness crabs. 
By simply using the gross catch per p o t  of male Dungeness crabs, squid caught 
2.99 crabs/pot while clams caught 1.78 crabs/pot. I n  terms of actual numbers 
of crab captured by bait  type, squid baited pots caught about 1/3 more male 
Dungeness crabs than class  baited pots. 



Table 4. King crab catches by area ,  1986 Kodiak king/Dungeness crab survey. 

Numbers  o f  King C r a b  
........................................ 

FIREFI NFIME To ta l  Fema 1 es Ma 1 es 
................................................................. 
UGFIK BFIY, S.W. ClRM 23 12 1 1  

MIDDLE BRY, 2 1 1 7  35 82 

WOHENS BGY 2 

KIZHUYFIK BRY, 2 55 

TERROR BRY, 1 10 

TERROR BRY, 2 1 2  

TERROR BRY, 3 1 6 3  

UYRK BRY, 1 26 

ZRCHRR BRY 17 6 1 1  
................................................................. 

437 1 7 8  253 



 able 5. Dungeness crab growth per molt, 1986 Kodiak king/Dungeness crab 
survey. 

Pre-mo 1 t Post-ma1 t 
S h e l l  Width S h e l l  Width Growth * 

(rnrn) (rnrn)  (rnrn) 

* Growth d a t a  was o b t a i n e d  by measuring t h e  
o l d s h e l l  and n e w s h e l l  o f  c r a b s  t h a t  had molted 
i n  our  r e s e a r c h  pot s .  
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New softshell  = 304 
New shell = 1146 
Old shell = 166 
Very old shell = 0 
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Figure 2 .  Male Dungeness crab width frequencies, a l l  areas surveyed. 
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Figure 3. Male Tanner crab width frequencies, a1 1 areas surveyed. 
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Figure 4. Ma1 e king crab length frequencies, a1 1 areas surveyed. 
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Figure 5. Male Dungeness crab width frequencies, East s ide survey area. 
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Figure 6. Male Dungeness crab width frequencies, Northeast survey area. 
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Figure 7. Male Dungeness crab width frequencies, West s ide survey area. 
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Figure 8. Female Dungeness crab width frequencies, East side survey area. 
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Figure 9.  Female Dungeness crab width frequencies, Northeast survey area. 
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Figure 10. Female Dungeness crab width frequencies, West side survey area. 
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Figure 11. Male Tanner crab width frequencies, East side survey area. 
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Figure 12. Male Tanner crab width frequencies, Northeast survey area. 
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Figure 13. Male Tanner crab width frequencies, West side survey area. 
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Figure 14. Male king crab length frequencies, East side survey area. 
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Figure 15. Male king crab length frequenc~es,  dortheast survey area. 
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Figure 16. Male king crab length frequencies, West side survey area. 
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CARAPACE LENGTH CMM> 
Figure 17. Female king crab length frequencies, East side survey area. 
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Figure 18. Female king crab length frequencies, Northeast survey area. 
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Figure 19. Female king crab length frequencies, West side survey area. 
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P r e l i m i n a r y  o b s e r v a t i o n s  from o u r  Dungeness d o c k s i d e  i n t e r v i e w s  and c a t c h  
sampl ing programs i n d i c a t e d  t h a t  t h e  s u r v e y  was conducted p r i o r  t o  t h e  major  
Dungeness m o l t .  We concluded t h a t  t h e  pr imary ma1 e Dungeness m o l t i n g  p e r i o d  
d u r i n g  1986 o c c u r r e d  i n  J u l y  and August .  F u r t h e r  s t u d i e s  need t o  be deve loped  
t o  d e t e r m i n e  what t h e  a f f e c t s  o f  h a n d l i n g  poor s h e l l  c o n d i t i o n  c r a b s  a r e .  
Repeat  handl i n g s ,  d e l a y e d  morta l  i  t i e s ,  growth,  a f f e c t  on e g g s ,  e t c . ,  cou ld  
a1 1 be a f f e c t e d  d e t r i m e n t a l l y  by handl i n g .  

ACKNOWLEDGMENTS 

Spec,ial  t h a n k s  t o  Dave Jackson f o r  h i s  h e l p  i n  p a r t i c i p a t i n g  i n  most o f  t h e  
f i e l d  work f o r  t h e  s u r v e y s ,  a1 s o  t o  B i l l  Donaldson,  Sharon H a r r i s ,  and 
F o r r e s t  Blau f o r  t h e i r  p a r t i c i p a t i o n  i n  t h e  s u r v e y  when I c o u l d  n o t  be t h e r e .  

J im Blackburn a s s i s t e d  i n  o r g a n i z i n g  t h e  d a t a  i n t o  a u s a b l e  program and 
Sharon T h e i s  keypunched much o f  t h e  raw d a t a .  

Thanks a l s o  goes  t o  Lucinda Hiner  f o r  h e r  p a r t i c i p a t i o n  i n  t y p i n g  t h e  t e x t  
and o r g a n i z a t i o n  o f  t h e  r e p o r t .  



LITERATURE CITED 

Bar ry ,  Steve.  1985. Overview o f  t h e  Washington c o a s t a l  Dungeness c r a b  
f i s h e r y .  Proceedings o f  t h e  symposium on Dungeness c r a b  b i o l o g y  and 
management. U n i v e r s i t y  o f  Alaska, A laska Sea Grant  Repor t  No. 85-3:  33- 
36. 

G o t s h a l l ,  D a n i e l .  1977. Stomach con ten t s  o f  n o r t h e r n  C a l i f o r n i a  Dungeness 
c rabs .  C a l i f o r n i a  F i s h  and Game 63(1):43-51. 

Koeneman, T imothy M. 1985. A b r i e f  r ev i ew  o f  t h e  commercial f i s h e r i e s  f o r  
Cancer m a g i s t e r  i n  Southeast A laska and Yakutat  waters ,  w i t h  emphasis on 
r e c e n t  seasons. Proceedings o f  t h e  symposi um on Dungeness c r a b  b i  01 ogy 
and management. U n i v e r s i t y  o f  A1 aska, A1 aska Sea Grant  Repor t  No. 85- 
3:61-76. 

Powel 1, Guy C .  and R i cha rd  B. N i  ckerson. 1965. Reproduct ion o f  k i n g  crab,  
Para7 i t h o d e s  camtschat i c a  ( T i  1 e s i  us)  . Journa l  o f  t h e  F i s h e r i e s  Research 
Board o f  Canada 2 2 ( 1 ) .  

Waldron, Kenneth D. 1958. F i s h e r y  and b i o l o g y  o f  t h e  Dungeness c r a b  (Cancer 
m a g i s t e r  Dana) i n  Oregon waters .  Oregon F i s h e r i e s  Commission ( 2 4 ) : l - 4 3 .  



APPENDICES 





Appendix Table  1 .  1986 Kodiak king1Dungeness c rab  survey wheelhouse da ta  l o g  (cont inued) .  

FIRST LRST DEPTH 
MJnBER 4 DCIYS FIRST X FIRST Y DEPTH UlST X UlST Y W T H  RRNGL: 

RRUI 1 STRING OF POTS SET PICKED SOAK LORRN LOW (meters) L O N  L O W  (meters) (meters) 

FOSSIL BRY (BEACH) 21 5-12 5-18 6 18999.1 31233.2 19.8 10999.7 31235.9 16.4 16.4-19.8 

SIICAAnENTO 38 5-12 5-18 6 11868.0 31258.8 14.4 11849.5 31246.1 15.7 11.8-15.7 

HGLSIN MY 

MIDDLE BAY 1 

I 
N 

MIDDLE BAY 2 23 5-8 5-20 12 11138.5 31315.2 7.2 11147.8 31316.2 15.1 7.2-15.1 
L3 
I 

Wffi BAY 29 5-8 5-20 12 11166.8 31335.2 11.3 11176.5 31339.1 17.8 18.5-17.0 

BUSKIN EfCH 16 5-8 5-20 12 11281.7 31342.4 8.5 1 12a7.1 31344.4 9.8 8.5-9.0 

GNTON LRASEN BAY 1 11 5-14 6-5 22 11253.7 31385.2 11.6 11254.7 31306.8 24.4 10.1-24.4 

CWTON LARSEN BAY 2 4 5-14 6-5 22 11254.6 31386.4 24.2 11254.9 31386.7 25.5 24.2-25.5 

bWW LRRSEN BAY 3 8 5-14 6-5 22 11262.6 31399.9 12.7 11265.9 31392.8 20.1 7.6-28.1 

--- - 

-Conti  nued- 



Appendix Tab1 e 1 . 1986 Kodi ak k i  ng/Dungeness crab survey wheel house data 1 og (con t inued) .  

FIRST U S T  OEPTH 
NlMBER 8 WYS FIRST X FIRST Y DEPTH LIIST X W T  Y DEPTH lWNGE 

MEII 1 STRING [ Y W T S  SET PICKED S[YY( L O N  LORRN (meters) LOW L O N  (meters) (ueters) 

SHMflTIN BAY 2 10 5-14 6-5 22 11246.2 31393.1 22.3 1 1249.0 31394.6 22.9 22.3-22.9 

HIZHUYM BCLY 1 25 5-14 6-5 22 11179.1 31370.3 14.4 11170.8 31369.8 22.8 14.4-22.8 

H IZWRK MY 2 34 5-14 6-5 22 11185.6 31374.5 11.1 11191.9 31379.0 12.7 9.2-14.8 

TERROA BCLY 1 

TERROR BAY 2 
I 
IU 

TERROR BAY 3 I 

UGIWIK MY, N.E. RM 

W N I K  RAY, E. CIRM 1 

UGIWIK MY, E. flRU 2 

UGIWIK DRY, E. CIRM 3 

UGWIK MY, E. ARH 4 



Appendix Table 1. 1986 Kodiak k i  ng/Dungeness crab survey wheel house data l o g  (con t inued) .  

FIRST LRST DEPTH 
M m E R  4 M Y S  FIRST X FIRST Y DEPTH LAST X W T  Y MPTH RANGE 

AREA L STRING OF W T S  SET PICKED SOlK LORAN LORlYJ (meters) LORN4 LORFW (meters) (meters) 

UGFLNIK M Y ,  E. ARH 6 5 4-17 4-23 6 32374.1 43477.1 14.8 32375.8 43488.8 16.6 14.8-16.6 

W I K  BAY, E. ClRn 7 5 4-17 4-23 6 32376.4 43482.0 16.6 32376.4 43481.8 18.5 16.6-18.5 

UGFLNIK BQY, E. QRM 8 5 4-17 4-23 6 32373.5 43482.3 18.5 32375.9 43485.3 20.3 16.5-20.3 

W I K  BAY, E. ClRn 9 5 4-17 4-23 6 

I 
IU 

W I K  BIIY, E. ARII 10 5 4-17 4-23 6 
m 
I 

UGANIK MY, S. AM 1 18 4-17 4-24 7 

SPIRIWN BAY 1 18 5-15 5-22 7 

-- ------ -------- 
-Con t i nued- 



Appendix Table 1 .  1986 Kodiak king/Dungeness crab survey wheelhouse data l o g  (cont inued) .  

FIRST UlST DEPTH 
MJNBER 8 DllYS FIRST X FIRST Y DEPTH UIST X L E T  Y DEPTH RlWGE 

flRW L STRING OF WTS SET PICKED S[YK LORAN LORRN (meters) L O W  LORAN (meters) (meters) 

UYW BAY 1 21 4-24 5-15 21 32491.8 43576.9 53.5 32506.8 4 m . S  9.2 9.2-53.5 

I 
IV 
m UYFK BAY 4 8 4-24 . 5-15 21 32487.5 43502.7 64.6 32482.7 43582.8 60.9 60.9-64.6 
I 







Appendix Table 2. Number of crabs captured by area, s t r i n g ,  and po t  from 1986 Kodiak king/Dungeness survey 
(cont inued). 

-- Dungeness -- ---- Red klng crab ---- Tanner 
Total Total 

h a  Str lng Pot Total Sublegal Total Legal Total Total Sublegal Total Legal Juvenile Juv.Fn W u l t  W.Fm. Total Sublegal Total Legal f f lu l t  k t  
Number Sublegal Soft Legal Soft F-lc Sublegal Soft Legal Soft F w l e  Soft F-le Soft Sublegal b f t  Lapal Soft F w l e  

............................ .................... ----- ----------- - ---- 
S t r i r q  Total 4 9  18 1  9  0  8  8 8  0  0  9  0  B 0 0 2  

Do4 bay I 1  0  9  0  0  0  9  B e 0  0  0  0  9  0  0  0  8  0  squ~d 
h g  &Y 1 2  3 I Ia I e B 8 8 8  a a o e e e 8 9  e clans 

1 3  e e o e e e e e o e o e o o o e e o CIUS 

Dog &Y 1 4  0 8  o a 9  o 8 8 1  9  e 0  o o 9  0 0  e q u i d  
k g  1 s  o 0 o e e 0 e e Q e o e o e o 0  e o CIUS 

---------- ------ - ---------- ------ - -------- --- 
St r lng  Total 2 I . I0 1 0  9  8 9 0  9  0  0  0  @ 0  0 9  2 

Shearwater Bay 
Shearwater Bay 
Aearnater Bay 
Shearwter Bay 
Learwater Bay 
Sheu'uter Bay 
Aerrwater Bay 
Shearnater Bay 
Shearwater bay 
Shearnater Bay 
Shearwater bay 
Shearwater Bay 
Learnater Bay 
Shearnat e r  Bay 
Shearwater Bay 
Shearnater Bay 
Sheatrater Bay 
Shearnater b y  
Shearwater Bay 
Shearwater b y  
5hearnater Bay 
Shearwter b y  
Shearuter Bay 

c l am 
squld 

c l u 5  
squ~d 
c l u s  
sqUl0 
clans 
squrd 
c 1 ars 
clans 
squld 
clans 
squld 
clan5 
squid 
c 1 ams 
squld 
c 1 an5 
squld 
c 1 a.5 
c 1 am5 
squid 
clans 
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Appendix Table 2 .  Number of crabs captured by area,  s t r i n g ,  and pot  from 1986 Kodiak king/Dungeness survey 
(cont inued) .  

---------------- Dua,,sr&ss ---------------- .............................. Red king crab ---------------- Tamer------------- 

Total Total 
b e a  Strrng Pot Iota1 Sublegal lotal Legal Total Total Sublegal Total Legal Juvenrle Juv.Fem. Wult W.Fm. Total Sublegal Total Legal Wult brt 

Nuawr Sublegal Soft Legal Soft Female Sublegal Soft Legal Soft Female Soft female Soft Sublegal Soft Legal Soft Feule 

R~ddle bay 1 14 a 8  2 2 9 B  O # B  0  8  0  0  B  d  C Y B squ~d 
h~ddle Bay 1 15 0  4  5 2 I 0 4  0  @ 0  13 0  13 B O B 0  e clam 
krddle Bay 1 16 0  a @ 6  7 8  0  0  0 .  d  0  @ @ & 8  @ @ B squld 
hrddle Bay 1 17 Q Y 0  B 2 Y 0 6 0  0  0  0  @ 0  0  @ 0  @ c l u s  

--------------------------- -------------------------------------------------- ------- 
Strlng Total 9 2 29 11 136 0  0 B  0  0  B Q 4  0  O O Q O  

h1ddle Bay 
hrddle Bay 
Mrdale b y  
k~ddle b y  
h~ddlc Bay 

I hldale Bay 
W 
V hlddle Bay 
I Mbddle b y  

hrddle b y  
Illdale Bay 
MlMle Bay 
kladle Bay 
NrMle b y  
hlddle Bay 
h~ddle &y 
Mldale Bay 
n~dele ~ a y  
k~adle bay 
h~ddle bay 
Mrddle bay 
k~ddle Bay 
h~ddle Bay 
M~ddle b y  

.................... 
Strrrq Total 

e e e e e  
e B e 0 0  
4  e e o  a 
4  e e e e  
4  0 8 4 0  
e e e e e  
e B e e 0  
0  0 4 8 0  
B d B @  
e e e e e  
4  0  B 4 I  
e e e e e  
0  @ O B I )  

4  0 8 0 0  
B  4 B 8 B  
e e e e e  
e e a e  
8  e e e  
4  8 0 4  
e e 4 e 4  
e e e o e  
0  B a d e  
Q B B B 8  

clus 
squld 
sould 
squid 
clams 
squ~d 
squ~d 
clars 
claas 
squid 

c 1 aas 
sauld 
clams 
squid 
swra 
squid 

c 1 ars 
sauld 

clans 
squ~d 
c 1 aas 

kwns Bay 1 1  4  d 0  8  I B  d 8  4  4  0  B 0 B e e e 8 clam5 
Uwpns Bay 1 2  0  0  0 8  0  J  Y e 0  B 8 0  8 1 0  O 0  B squrd 
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Appendix Table 2. Number of crabs captured by area,  s t r i n g ,  and pot  from 1986 Kodiak king/Dungeness survey 
( c o n t i  nued). 

------- D,,,,gnass ------- ----- ----------- Red king mab ----- Tanner- - 
Total Total 

C e a  S t r ing  Pot Total Sublegal Total Legal Total Total Sublegal Total Legal Juvenil. J u v . F n  Rdult W . F n  Total Sublegal Total Legal Wul t  Bait 
Number Sublegal Soft Leqal Soft F w l e  Sublegal Soft Legal Soft F e u l e  Soft F w l r  Soft Sublegal Soft Legal Soft F w l c  

Sharatin Bay I 24 0  0  B 0  I B  4 0 8  8  b 8  0  B  0  a b b c l a m  
Sharatin P y  1 25 1 1 0  0  0 0  d Q 0  8  0  I  0  b 0  0  0  0  q u i d  
Sharat in  Bay 1 26 0  B 0 B 8  a ( $ 0  0  0  8  @  0  0  o 0  @  
Sharatin P y  1 27 2 @  0  0  0  8  B O O  0  a 0  0  0  0  0  O  0  clans 
Sharatin P y  1 28 1 0  @  0  B 6  e b b  0  0  a 0  0  0  O  b squid 
Sharat in  P y  I 29 B 0  @  0  0  0  8 8 b  0  0  0  0  0  0  0  0  0  clam5 
Sharatln Bay 1 38 2 1 0  0  3 B  0 8 0  0  0  8  0  0  0  O 0  0  q u l d  

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ----I---___--__-__-------~_- _----_---I_________------- 

String Total 10 2 7 1 13 @  8 0 6  0 0  0  @  0 0 2  

S h u a t i n  Bay 2 1 
S h u a t i n  Bay 2 2 
S h u a t i n  Bay 2 3 
S h u r t l n  Bay 2 4  
Sharatin P y  2 5 
Sharatin P y  2 6 
Sharatln P y  2 7 
Sharatin Bay 2 B 
Sharatin Bay 2 9 
S w a t i n  Bay 2 10 

e o e o  
0  o e e e  
0  e e o  
e e e e o  
e o e o  
e e o b  e 
e o o 
0  0 0 0  e 
o e e o o  
0  0 0 0  

clams 
q u i d  
clans 
squid 
claas 
c l l r i  
squid 
clans 
squid 
clans 

----------------------------- ---------------------- -------------- -------- ------- 
String Total 6 4 2 1 15 0  0 8 0  b 0  0  0  8  0 0 0 2  

Hizhuyak P y  
HizhuyI  Bay 
Hizhuyak Bay 
H~zhuyak Bay 
Hizhuyak Bay 
Hizhuyak Bay 
Hizhuyak Bay 
Hizhuyak Bay 
Hizhuyak P y  
Hizhuyak Bay 
K~zhuyak Bay 
Hizhuyak P y  

clans 
squid 
clans 
squld 
c l a m  
squid 
c l a.s 
clans 
squld 
c l u s  
squid 
c l  am5 
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Appendix Table 2. Number of  crabs cap tu red  by area, s t r i n g ,  and p o t  from 1986 Kodiak king/Dungeness survey 
( c o n t i  nued) . 

--------- Dungerms ----- --- - Red krng crab ----- Tamer- 
Total Total 

a Strrng Pot Total Sublegal Total Legal Total Total Sublegal Total Legal Juvenile Juv.Fa. Wu l t  W.Fn. Total Sublegal Total Legal W u l t  h i t  
Number Sublegal Soft Legal Soft F m l e  Sublegal Soft Legal Soft F r u l e  Soft F r u l e  Soft Sublegal Soft Legal Soft F r u l e  

Hizhuyak h y  2 20 
Hrzhuyak Bay 2 21 
Hrzhuyak Bay 2 22 
Hizhuyak b y  2 23 
Hizhuyah Bay 2 24 
mlzh~yak e s 
Hrzhuyak Bay 2 26 
Hizhuyak b y  2 27 
Hizhuyak Bay 2 28 
Nizhuyak Bay 2 29 
Hrzhuyak Bay 2 30 
Krzhuyak Bay 2 31 
Hizhuyak bay 2 32 

I 
P Nizhuyak h y  2 33 
0 
I 

Hizhuyak b y  2 34 

e e e e  e e e e 
e e e e  o e e e 
e e e e  a o 0  e 
e e e e  e e 2 I 
0  0 0 8  0  0  0  0 
a e a e  e e e e 
0  0  0  0  0  0  0  0  
e e e e e e e e 
e e e e e 0 e e 
B 8 9 0  Q 0  0  0  

14 8 9 0  9  0  0  0 
e e e e  e e e e 
e e e e  e o 0  e 
6  0 8 0  0  0  @ 0  

13 e e e  e o 1 I 

-------------------- ----------------------------- ----------- ----- - 
Strrrtg Total 13 B 46 12 6 43 8 8 8  0  0  12 19 

Terror b y  
Terror Bay 
Terrclr b y  
Terror b y  
Terror b y  
Terror Bay 
Terror Bay 
Terror Bay 
Terror Bay 
Terror Bay 
Terror Bay 
Terror h y  
Terror Bay 
Terror b y  
Terror Bay 

1 e e e e e e e 
e e e o e e o e 
I 0  9  0  0  6  0  0  
e B e e  0  0 e 0  
9  0 9 0  0  e e 8  
2 e e Q e 0 e e 
e a e e  e o e o 
e e e e e e e e 
o e e o  e e e e 
e 0 8  4  e e e e 
B 8 0 0  B 9  0  6  
e e e e  o e e e 
0  0 9 8  0  0  0  B 
e e e e  @ 0  e e 
1 4  0  0  e 9 0  e 

4  e e e  
e 0 e e  
e e e e  0  
e e e e  e 
0  8  0 0  0  
e o e e  e 
e e e e e  
0  o e e e  
B e e e  e 
o e o e e  
e e e e e  
e e e ~ e  
e e e e  
e e e o o  
0  0 0  

0  m e 0  
e o e o e  
e O O J O  
e e B e  e 
e e e a e  
e e e e  e 
0  0  0 8  0  
0  e e e e  
e e e e e  
e e e e e  
Q B 0 8  0  
0  q e e  o 
e e e e e  
e o e m  e 
e e o e e  

q u r d  
squid 
clams 
squ~d 
squrd 
rqurd 
c lms  
clams 
C I W  

squid 
squrd 
clams 
c lam 
squrd 
clavs 

------- 

squid 
squid 
squ~d 
squid 
squid 
squrd 
r q u ~ d  
rqurd 
squ~d 
squrd 
squid 
squid 
squid 
squid 
q u i d  
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Appendix Table 2. Number of crabs captured by area, s t r i n g ,  and po t  from 1986 Kodiak king/Dungeness survey 
(cont inued).  

---------------- Dunceness ---------------- Red MI,,&, crab -------------- ------------------ Tanner---------------. 

Total Total 
flrea S t r i n g  Pot Total  Sublegal Total Legal Total  Total  Sublegal Total  Legal J u v e n ~ l e  Juv.Foll. M u l t  M.Fm. Total  Sublegal Total  Legal Adult B a ~ t  

Number Sublegal Soft Legal %ft  F w a l e  Sublegal Sof t  Legal Sof t  Female Sof t  Female Soft Sublegal Sof t  i e g d i  %f t  Fetule 

Uqanlk Bav, E. firm 1 5 

S t r ~ n q  Total 

Ugin ih bay, E. Arm 2 1 
Ugar~rk Bay, E. Arm 2 2 
U g a r ~ ~ h  bay, E. Rrm 2 3 
Uganir bay, E. A m  2 4 
Ugan~k bay, E. Rrm 2 5 

S t r ~ n g  l o t a l  

Uganlk Bay, E. Arm 3 1 B  a  I a d  0  d  B  B  Q  0  a P  d  d  B  B  sqt110 
b Uganik Bay, E. Rrm 3 2 B  B  0  0  a 8  8  0  0  8  B  d  P  0  8  a  8  scjuld 
(31 Ugan~k Bay, E. ~ t w  3 3 B a 0 B B B B B B  B B d  8  a  a 1 a e  M U ~ Q  
I 

Uganik bay, E. Rrm 3 4 d B  8  B  B  B  B  b  B  J  B  0 d  B  a e e e S G U I ~  

Ugan~k Bay, E. Rra 3 5 0  B  I B  4 B  B  B  B  a tl B  B  8  B  @ B  squid 

................................. ............................................. ................................................................... .......................................... ------- 
S t r lng  ~ o t a i  B B 8 8  4 c B P . Q  B B e c a a @ @  I 

Uganik Bay, E. C m  4 I B  B  1 B  19 8 0  8 ' 8  0  a B  a 0  B  0  0  B  SSUIO 

uganim [lay, E. C r  4 ? B  8  B  0 I B  B  B  d  B  @ @ B  0  a  a B 501110 
U g a r ~ ~ k  Bay, E. Arm 4 3 0  8  1 L ., d  4 8 0  @ kl P  a d  B  P  d  a scuro 
Ugan~v Bay, E. Arm 4 4 B  B  @ B  2 B  B 8 B  d  IE C @ a  3  a ' d  C  s s u ~ d  
Ugar,ik Bay, E. Pt.m 4 5 B  a B  B  B  B  8 8 8  0 B  B  d a a 0 a  a SCUIQ 

--_________________----.-------.-------- _._---- 

S t r l n g  Total  a B  2 I 27 B  4  1 %  P  8  8 B  0 a d  i 

Ugan ikbay ,E .Ara  5 1 B  8  B  0  @ B  U B B  a  a B  a d  B d d 541113 
Ugan~k  Bay, E. Rrm 5 2 0 B B  0 B  8 B  B B  B d  0 a  0 0  0  0 SCUIC 

Uganik Bay, E. firm 5 3 Q B  B 0  1 0  8  8  8  B  0  B  8  d B  B  iquro 
Uganlr Bay, E. Arm 5 4 8  B  8  8  B  B  B B B  0  8  a  a  a  0  8 Q 0 S ~ U I G  

Uqan~k bay, E. Arm 5 5 0  B  8  B  B  0 a @ @  B  0  8  B  d  0 B, d B  soulo 

................................. ................................................................... ------- 
S t r ~ n g  Total 9  B  I B  I B  B d d  k? d  d  8  d d d I E  I 



Appendix Table 2. Number of crabs captured by area, s t r i n g ,  and p o t  from 1986 Kodiak king/Dungeness survey 
( c o n t i  nued) . 

DungeMrr Red kl",, mat, -------- Tanner----------- 
Total Total 

(tea St r inp  Pot Total Sublegal Total Legal Total Total Sublegal Total Legal Juvenlle Juv.Fem. W u l t  W.Fpr. Total  Sublegal Total Legal M u l t  L i t  
N w k  Sublegal Soft Legal b f t  Feuale Sublegal b f t  Legal Soft F w l e  Soft Female Soft Sublegal Soft  Legal b f t  F e u l c  

Uganlk Bay, E. Ihr 6 1 d  B  0  4  0  a 0 9 8  4  0  0  6  0  0  8  @ 0  5quid 
Uganlk Bay, E. R m  6 2 B  @ 4  0  B  0  4  0  4  I 0  0  0  6  @ 0  0  0 squid 
Uqanllc Bay, E. A r m  6 3 0  0  0  B  1 0  O B B  B  4  B  9  6  0  8  Y 0  squid 
Uganik Day, E. A r m  6 4 8  0  0  0  0  0  8  0  0  4  0  4  4  e 0  0  0  0  squid 
Upanik Bay, E. C m  6 5 d  0 B  0  8  0  8  0  0  I e 0  4  d  0  d  0  B  squid 

Ugrnik Bay, E. R r m  7 1 8  0  6  4  0  P  8  0  0  0  4  0  B  0  0  0  B  O squid 
Uganlk Bay, E. CB 7 2 0  0  9  0  1 0  8 4 9  0  0  0  tl 8  0  0  0  4  q u i d  
Ugrnlk ~ a y ,  E. b m  7 3 e 4  e e 4  e e e o e 0  e o e e e o e squid 

I Uqanlk Bay, E. Ihr 7 4 0  4  8  0  I 0  9 0 0  0  0  0  0  4  4  B 6 0  squro 
5 Uganlk Day, E. A m  7 5 0  0  0  0  4  0  e e 4  6  0  0  0  0  0  0  4  4  squid 

1 ------- ---- --- ---- 
S t r ~ n g  Total B  8  0  0  2 B  0 6 0  4  0  8  I 4  8  0 0  1 

Ugmlk Bay, E. h 8 I 0  B  0  0  B  B  8 0 8  0  0  8  0  'a 0  B  B  0  q u i d  
Uganrk Bay, E. h B 2 0  4  4  4  0  6  4 9 9  0  B 4  4  e e 8  8  0  squid 
UpaniL Bay, E. A r m  8 3 0  0  0  @ 0  8  9 0 4  0  0  0  4  0  B  0  0  0  squrd 
Uganlk b y ,  E. ih 8 4 B 4  0 9  0  8  8  9  0  0  0 0 0 0 B  0  4  0  squld 
U g u ~ l k  Bay, E. ( t m  B 5 4  4  0  4  0  4  0 0 0  9  4  0  4  4  I 9  4  0 w u l d  

Ugrnrk b y ,  E. C m  9 1 0  0  4  0  0  0  0 0  4  0  8  0  8  0  O 0  0  0  squid 
Uganlk Bay, E. A r m  9 2 Ll 8 0  8  8  8  0 4 0  8  0  B  0  0  B  0  0  8  squid 

Uganik b y ,  E. A m  9 3 0 0  B  0  8  4  4 4 0  8  0  9  B  e e e B  4  wurd 
Uganlk Bay, E. Ihu 9 4 0  0  8  8  0  0  0  0  6  B  8  8  0  8  0  0  0  0  squ~d 
Uganik Bay, E. A r m  9 5 0  0  4  0  B  8  0  0  4  0  4  9  0  0  4  q u i d  0 8 8  

------- 
St r ing  Total 0  4  B 0  9  0  0  0  0 0  0  0  0  0  0  0  B e  I 

Uqanrk Bay, E. Cu 18 I 0  3 B B  0  0  B B B  0  Q b 8  8  O 0  0  rquld 
Uganlk Bay, E. R r m  10 2 0 B  8  B  0  4  0 8 0  0  0  4  d  B  4  d  0  0  squid 
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Appendix F igure  8. T e r r o r  Bay w i t h  s t r i n g  l o c a t i o n s  and number o f  survey 
pots f i shed.  
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Appendix F i g u r e  11. Uyak Bay w i t h  s t r i n g  l o c a t i o n s  and number o f  su rvey  
p o t s  f i s h e d .  
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U G A K  B A Y  

Appendix F igure  16. A e r i a l  survey o f  commercial Dungeness gear dens i t y  (number o f  p o t s )  i n  Ugak and 
Sacramento 7/9/86. 



Appendix Figure 17. Aeri a1 survey of commerci a1 Dungeness g e a r  density 
(number of pots) in K a l s i n ,  M i d d l e ,  Womens and 
w us kin 7 / 9 / 8 6 .  



Appendix Figure 18. A e r i a l  survey o f  commercial Dungeness gear densi ty  (number o f  pots)  i n  ~ i z h u y a k ,  
S h a r a t i n  and A n t o n  L a r s e n  7/9/86. 



Appendix F igure 19. Aer i  a1 survey of cornmerci a1 Dungeness gear dens i t y  
(number o f  po ts )  i n  Terror B a y  7/9/86. 



Appendix Figure 20. Aeri a1 survey of commercial Dungeness gear density 
(number of pots) in Uganik Bay 7/9/86. 





Appendix F igu re  22. A e r i a l  survey of commercial Dungeness gear d e n s i t y  
(number of po t s )  i n  U y a k  7/9/86. 
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beiieves he cr slla has been discrimina!ed agalnst should 
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Washington, D.C. 20240 
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